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(54) CROSS-UNKING GROUP-CONTAINING POLYIMIDE PRECURSOR. CROSS- LINKING GROUP- 
CONTAINING POLYIMIDE, AND HEAT-RESISTANT ADHESIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To (1) provide a cross-linking 
group-containing polyamic acid that is a precursor of a cross- 
linking group-containing polyimide and has excellent storage 
stability, to (2) provide a cross-linked polyimide obtained by 
thermally treating the cross-linking group-containing polyimide 
that has excellent heat resistance and excellent soldering heat 
resistance, and to (3) provide a heat- resistant adhesive that 
contains (2) the cross-linked polyimide. 
SOLUTION: This cross-linking group-containing polyimide 
precursor characterized by having the cross-linking groups at 5 
to 99 mol.% of the molecular terminals of repeating units 
represented by general formula (1) [K is a direct bond or a 
divalent bond of CO, S02, S, O, CH2, C(CH3)2 or C(CF3)2; L1 to 
L4, L'1 to L'4 and L"1 to L"4 are each H, F, CI, Br, I, CN, OCH3, 
trifluoromethyl, methyl, ethyl, phenyl, 4-phenylphenyl, phenoxy, 
or 4-phenylphenoxy; Ar1 is a tetravalent group of formula (V); X 
is a divalent group of formula (VI)]. 
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N->^U-2-tP'J 0. 5g/dl 

) . 

[&5] 
CtjD =0. 



2~2. 



Od l/g (A) 

R 7J [%] =7J' [d I /g] + 77 

«7] 

9 0 [%] ^Rtj [%] ^1 00 [%] (C) 
[6] -«£ (2) [ftl 6] TS$n-5ISUi5Um 
ttO^FsMlo 5 ~ 9 9t;u%lc§g«S£Wf 
#&<!:-f -sastig^* U -f 5 K (-ASS ( 2 ) [ft 1 
6] K(i, a& -CO-. -SC-2-. -S-, -o-. 
-CH2-. -C (CH3) 2-, yLlts -C (CF3) z-ifi 

F, -CI, -Br, — I , -CN, -OCH3. h'J 

■?)\,*n*3-)\,m. x^us. 7i^n. 

4-7i-;l/7i-JH. 7i/+->S, XI*. 4-7 



[5] as (b> [a 6] -cttjt$n*«a«ig«*# 
*rtj*«. as (c) [»7] Tasn-saffiKHT* 

-5C<h*4#®<!:-r-5. [ 1 ] TbS [ 4 ] 
Ufc*flHMMr#!M5KIMM* (aS (B) (CfcO 

t, r 77 it, mnvmm6&9mm* -tis.t>*>. 2 3 tc 

"C6>r^«?¥Ufca©*fattS<0«^*T«-5. 77 [d 

i/g] i*«?*itt<D*tattflE-e*y, 77* [d i/g] 

(4. 2 3tJT6 ^r^«?¥Lfc^ro«attST*5. ) . 
[»6] 

[d I/g] XI 00 (B) 

i^7i/ + yMSt. Arili. S (V) [ftl 

7] ^e.^:-5i*^e>s«$n/i:4ffi<DS«:^-r. s 

(V) [ft1 7] XI*. S (V I ) [ftl 7] fr*> 

[0 0 2 3] 
[ftl 6] 

[0 0 2 4] 
[ftl 7] 
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(V) 



—CO— * — S0 2 . — S , — O . ~C(CH 3 )2 — — C(CF3) 2 — 



O 



(VI) 



[6] tt^Jg© 5 ~ 9 9=E)l>%&. SC (V I I ) 
[<t18] T&Sft-SSitfS^Wtt^SS-Cfc^T. 
ft=f-*.U<» 9 5-1 S(l I) C-fb 1 

8] vmznz&m&zs&te^'Httis-v&z^tz 

ttmtTZ [6] icSEKUfcSSffiS^fitf'J-f 5 H (it 
(VII) Hbl 8] «K A r 2f±. iC ( I I I ) tft 
1 8] J^&fc*#*&SJR3n&2fl5<D«*jF-r. 5C 

(iii) Mbi 8] tf. Ri~R6i*. tn-enaau 



O 



(VTT) NH 2" (ID 



=;uS£i*-f. 5* ( I I I ) [{b1 8] «K Yti, 3£ 

(iv) »bi 8] ^e>^-5P^e>siR$nfc3ffi©s 

it(IV) [fcl 8] Z Mb1 8] I*. 15 
-CO-, -SC-2-, -S-. -O-, -C (CH3) 2". - 
C (CF3) 2-^6>35:-51¥^e.S«?$n/t2ffi«D«*^ 

-f . ) . 

[<bi 8] 



:x . £tc *xx ~- c tx . O— v: 



(111) 



xx m -0 2 -o: 

[0 0 2 5] [8] Sit (D) [»8] T8$n^ 

affig£*rr-sc<hS:4fai<h-r* [6] xis [7] icss 

^□□7xy-;UiS^iS>g (1 0«*gP/9 Ofi«gp) 

ICO. 5 g/d I <D«gT;Sft?U/i:&, 3 5tlC*3UT 

aijsu/t*ja«;S) . 

[8*8] 

[73) =0. 2~2. Od l/g (D) 

[9] [6] 7b2 [8] lCffieUfc3£«S£*rtf U'f 

T, S5E7-f;l/A*fflS (»*1 8 <im) lCg*Ufc« 
»<*<»: Ufct^lC, BtH5HB<*:*<2 8 8"C±5'C©^E 
»lc 1 0»IH««^lcS»illc*5OT5'Jf8IR^/XliK 
na<S££Ufc^c:<!:£4Sia<!:-r-5, K«H#U-fSK. 
[0 0 2 6] [10] M4Mftf. 2 5 0-4 5 0*013 

6ot. 0. 1 »~i 0 ossiHTira^s-r-stjOT* 

* [9] icEKUfc. *«S*U-fS K. 
[0 0 2 7] [11] [6] [1 0] ICEKUfc 

[0 0 2 8] 



-o*tx ™ 

[^^<DH«S<DJBfll] JUT, *5BM*»*BICBiWr*. 
(D SWMMMMSU-fS K. 

<3> ®©*u-r s k, xtf/xii. <2>OTif ij = vmw 
(D3«sa©^uv-*«ft±^uT, 7i5«j-r s f&io. 

[0 0 2 9] R#IM 5 KA»e>fc*»«fttt«»9J*»3 
fca&lCfflO&tl-S v75 Xi— KlS^ (3) lC^L/tt>C9 
MttMlCli, 1, 3-£* (3-75/7iZ 
;U) 1. 3-£* (4-75/7i-;W ^ 

1, 4- (3-75^71^) -^>-bf 
>. 1, 4-t'7 (4-75-/7I-M ^>"tf>, 
1, 3-tf* (4-7;/7i/+-» ^>tf>, 1. 
4-tT, (3-7Sy7iy*y) ^>tf>. 1. 4- 

(4-7sy7iy+-» 1. 3-b'x 

(3-75>"<>l/-OU) 1. 3-bf* (4 

-75/"<> , /'f;W ^>-tf>, 1, 4-e^ (3-7 
S/'Oy-fW ^>"tf>, 1, 4-^ (4-75/ 
"OlAOU) ^>-fe'>. 1, 3-t'7 (3-7S/7I 
-JWiyjF) *>M>. 1, 3 - (4 -75 / 
7i-^7^7-f K) ^>-tr>, 1. 4-t'* (4-7 
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5/ 7xX;UX;U7-f K) ^7*7. 1. 3-fX (3 
-75y7i-WM» ^7f 7> 1, 3 - f X 

(4-75>'7i;M^» 'Of 7. 1, 4-f 
X (4 -75/7xX;UXJU*7) 'Of 7. 1.3- 
e7(3-75M>/M ^>-t'>. 1, 3 - f X 

(4-7$y<>-/M 'Ot'X 1. 4-fX (4- 
7S/^77JU) 'Of 7. 1. 3 - f X (3-75/ 
-a. a-y/^K^yW "C>-tf>. 1, 3 - fX 

(4-75y-a. a-7/3 L ;l"07;l') 'O-f 7. 
1, 4-tX (3 -75/-a. a--7/3 L ;U'Ov 
A) 'Of 7. 1, 4-fX (4 -75 7 - a. a -7 
75 1 ;U'07Jl<) "<>-tf>» 1. 3 -tX (3-75; 

7i/+-» -4-h'J7;WP/f;K>tx i. 

3- fX (3-75/7iy*y) -5-h'J7^n 
7fMU'0-tf7. 1. 3- t'X (4-75/7x7 + 

7) -4- M^jk^-p/^u-o-fc^. 1, 3-fX 

(4-75/7i/+-» -5-h'J7Ma^K 
7-tf7, 1. 4-t7 (3-75/7iy*y) -3- 
MJ7;ktP/5MkOtf7. 1, 4 - t'X (4-75 

/7x/*7) - 5 - HJXJktP/^ko-f 7. 

1. 3-fX (3-757-5- h'JX^a/^U? 
i>+y) ^>1zf>, 1, 3- fX (3-757-4- 
MJ 7Jk* P 7 ?%>U7x 7 7) ^<7-f7. 1. 3-f 
X (4-75/-2-h'J7MP^f^7i/+y) 
'Of 7. 1, 3 -fX (4 -757-3 - HJ 7JM" 
P>^7iy + y) 'O't'7. 1, 4-fX (3-7 
$;-5-hU7Ma^7i/'*y) "0€7. 
1, 4- fX (3-757-4- h'J7.»k*P/5^U7 
x/*-» "<>-tf>. 1, 4 -fX (4-757-2 - 
h'J7Mn>^l/7i/+y) ^7"f7. 1, 4-f 
X (4-757- 3 - MJ7WO>5 : ;l'7i/*y) 
'Ot'X 1, 3 -fX (3-757-5- MJ 7;k* 
P/5^U7x/*7) -4-h'j7;^CJ>f;K>tf 
7. 1, 3 -fX (3-757-5- HU7Mn/f 
;k7x/*7) - 5- MJ7;k*P/5MU'0-e7. 
1. 3-fX (3-757-4- hU^I^P/^JUX 
i/+y) -4- h'J7./k*P/5^k'0-t?7. 1, 3 
-fX (3 -757-4 - hU7JI/7j-P7^U7x7* 
7) -5 - h'J7JM-P73 i ;U'0-f 7. 1, 3- 
C (3-757) -a, a-fx (MJ7->M-P7?- 
A) -O7V10 "<>0, 1. 3 - C (4-757) - 
a. a- fX (HJ7Jk*P/^J|/) 'O-T/IO 
7. 1. 4- ( (3-757) -a, o-fX ( h 'J 7 

;wn/^) 'O-7/W <o-f7. i, 4- t (4- 

757) -a. o-fX ( MJ 7 JktP 7 3S>U) 'Ov 
"C>-tf>. 1. 3 -fX (3-757-4-7./U* 
P'OV-OU) «>i£>s 1. 3 -fX (3-75 7- 

4- 7x7+->^>V-f;U) ^>tf>. 1, 3-fX 
C3 -757-4 - (4 -7xXjU7x7*7'OyV 

M 2, 6 -fX (3-7577x7*7) 



'OiZ-hUJk 1. 3 -fX (4-7577x74- 
-» -2 -7x-^>-tfX 1, 3 -fX (2- (3 
-7577x^P) -fV7"Pf;U) 'Of 7. 1, 3- 
fX (2- (4 -7577x->»U) -<V7*Pf;k) 'O 
-f7. 1, 4-fX C2- (3 -7577x-;U) <fV 
7"Pf;U) 'Otf 7. 1, 4- fX C2- (4-757 

7i;M -fv7"pf;p) 'o-f7f?a^cfe>n-5>#. 

Clfte>£)->75 7f::Pg£n£t>cD-eii£:0. 
[0 0 3 0] ^WlC^S^U-fS KSrSiS-T S^lCd 

•7757£E^LTS£3l±T*>15Jt?i£U£*fcO. & 
^LTfflU*CtOT#-5v75><hUTIi. fllxCf. 
m-7i-l/>y7SX o -7i-l/>y7SX p 
-7x-777757. m-75 7 -07Jk7 5 7. o 
-75>"<>yJl'7SX p-75/^77JU75 7. 
3 -£PP- 1 , 2-7i-L/>y7S>. 4-^PP 
-1, 2 -7x~ 77775 7, 2, 3 --775 7 bA 
X7. 2, 4-y7S7NHX 2. 5-775/ h 
;U>, 2, 6--7757 h7kX7. 3, 4-7757 
MUX 7, 3, 5-775/ h7kX7. 2-7 h + y- 
1, 4 -7x-777757. 4 -7 h47- 1 . 2- 
7i-U>y75X 4-7 h47- 1 , 3 -7i-U 
7-775 7. 3, 3' -yyna^>yy>. 3, 3' 
-y/fM>yy>. 3, 3' -77 |-47'077 
7. 3. 3' -775 7 77x" JkX-7Jk 3, 3* 
-775 7-5, 5 * -7h'J7;ktP/?^k77xX 
;UX— 7Jk 3, 4' -775/77x— ./kX-7\/k 
4, 4* -775 7 77x-JUX-7>/U- 3, 3 ' - 7 
75/77xx;kX;U7-f K. 3, 4" -775777 
x x;UX;U7-f F. 4, 4' - 775777x-JUX>/U 
7-f K. 3, 3' - 77 5 7 7 7 x X JkXJk* 7. 3, 
4' -775/77xX;kXJk*7. 4, 4' -775 
7-77xx;UX;U*7, 3, 3' -775 7^777 x 
77. 3, 3' -7757-4, 4' -yyOPOy 
7x77. 3, 3* -7757-4, 4' -7/ h*7 
'0/7x7 7. 3. 3' -7757-4-7x7*7 
<OV7x/7. 3, 3' -7757-4, 4' -77 
x747'0/7x7 7. 3, 3* -7757-4- 
(4 -7xXJU) 7iy*v"Oy7i7X 3, 3' 
-7757-4. 4' -7 (4 -7xx;U7x/4-7) 
'0/7x7 7. 3, 3' --775/-77xX7U/* 
7. 3, 4' -775 7 77 xX;U7^ 7. 4, 4' - 
7757 77xX;U7^7. 2, 2 - f X (3-757 
7xX;U) 7"P/*7. 2, 2 - fX (4-7S/7I- 
A) yun>. 2, 2-fX (3 -7 5 7 7xx;U) - 

1, 1, 1. 3, 3. 3-^t7Ma7D/^X 

2, 2-fX (4 -7577xx;U) - 1 , 1, 1, 

3, 3, 3-^**7Mn7aAX 3, 3" -77 
5/77xx;kX;l'**7 K. 3, 4' -775777 
n—AXA^^r'> H. 4, 4' -775 7 77xx;UX 
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3, 3' -ex (3-75-/7iy*-» 

3, 3* -£>l (4-7i/7iy+-» 

4, 4' -ex (3-7Sy7iy*y) 

4, 4* (4-7S;7i</+-/) 



ex C3- (3-7$/7i/*v) 7i 
-;U) X— ?;k ex C3 - (4-75/7i-/+-» 

7izjh ex [4 - (3-7$y7iy+ 

-» 7x-;iO X-^k ex C4- (4 -7S/7i 
/*-» 7i-W X-^Jk ex C3 - (3-757 
7iy*-» 7i3) ex C3- (4-75 

/7x/*-» 7i-M ex C4- (3-7 

S/7x/*-» 7i^W * h>. ex C4- (4- 

7 = /7iy+-» 7i-;w ex o- o 

-75/7i/'+-» 7xX;i0 XJU7-T ex (3 

- (4-7=y7i/+-» 7i-;w x;ux-f e 

X (4- (3-75/7i-/+y) XxX^U] x;U7-< 
e'X (4- (4-7S/7i;*y) 7i-M X 
ex (3- (3-7$/7i/*v) 7i- 
/U) XJk*>. ex C3- (4-75y7i>' + -» 7 
i-JlO XJU*X ex (4- (3-75-/7I/ + 
-» 7i-W X/k*>. ex C4- (4-75/7x 
/*-» Xx-;H X./k*X e'X [3- (3-75/ 
7i; + v) 7iZM ex (3- (4-75 

;7i/+y) 7i-;b) ex (4- (3-7 

5/7x/*-» 7 x— JU] ex C4 - (4- 

75/7i/*-» 7x-;UD 2. 2-e'X 

C3 - (3-75/7x/*-» 7i-JH 7*PA>. 
2, 2-e'X (3 - (4-75/7x/*-» 7i- 

7n*\> % 2, 2-eX C4- (3-75/7i/ 
*•» 7x-JUD 7*P/tX 2, 2 -ex [4 - (4- 
75/7x/*-» 7xXJl0 7*PA>. 2, 2 - ex 

[3 - (3-75/7x/*-» 7i-M -1.1, 
1. 3, 3, 3-^t7MP7"a^>, 2. 2-e 
X (3- (4-75/7x/*-» 7i-A) -1, 
1, 1. 3, 3, 3-^7^0^/^, 2, 2 
-ex C4- (3-75/7x/*-» 7x-JUD - 

1, 1, 1, 3, 3, 3 -^7^*P7"P^k 

2, 2-ex C4- (4-75/7x/+-» 7i- 
-1. 1. 1. 3. 3, 3 -'\*-y-7.>k*Q7 r O 

4, 4' -ex (3-75/7x/*-» -3- 

/^;ue7x-;k 4, 4' -ex (3-75/71/ 

-3, 3' ->>*3MUe7xx;k 4, 4' -e 
X (3-75/7x/*-» -3. 5-x/^Ue7x 
-Jk 4, 4' -e'X (3-75/7x/*-» -3, 
3' , 5, 5' — 5 i h^/f 1 ;Ue7xXjk 4. 4' - 
ex (3-75/7x/*-» -3, 3* -i><?UU\L 
7iZJk 4, 4 • -ex (3 -75/7x/*v) - 

3, 5 -y*PPt7i- )W 4, 4* - ex (3-7 
5y7x/*-» -3, 3' , 5, 5' -fh7^PP 
t'7xx;k 4, 4* -ex (3-75/7x/*v) 



-3, 3' -v7*nte7x-;k 4, 4* -ex (3 

-75/7x/*-» -3, 5 -v7P ; Ee7x-Jk 

4, 4' -ex (3-75/7x/*-» -3, 3" , 

5, 5' -^h^7n^Ee7x-;k 1, 1-e'X C4 

- (3-75/7x/+-» 7x-;k^ X^>. 1, 1 
-ex (4- (4-7S/7i/ + y) 7i-^) X* 
>. 1, 2-ex (4- (3-75/7x/+-» 7x 
-M X^X 1. 2-ex (4- (4-75/7x/ 
+ •» 7i-M 1. 1 -ex [4 - (3-7 

5/7x/*-» 7x^;io 7"p/t>, i, i - ex 

C4- (4-75/7x/+-» 7x-;k 7*P/t>. 
1, 2-ex C4- (3-75/7x/*-» 7x- 
M 7*P/*X 1. 2-ex (4- (4-75/7x/ 
+ -» 7x-^UD 7"PA>, 1, 3 -ex C4- (3- 
75/7x/ + -» 7x=JI0 7" 1. 3-ex 

(4- (4-75/7x/**» 7i-M 7"PAX 
2- (4 - (4 -75/7x/*-» 7x^k) -2- 

C4- (4-75/7x/+-» -3-/^7i- 
M 7*P/tX 2, 2-eX C4 - (4-75/7x/ 
+ -» -3-/f;i/7i-W T'P/'O. 2- [4- 

(4-75/7x/ + -» 7i-JH -2- C4- (4 
-75/7x/*-» -3, 5 -v/5 L >»U7x->»U] 7 
PAX 2, 2-ex (4 - (4-75/7x/*"» 
-3. 5--7/^k7xx;l,D 7"P/tX 1. 1-ex 

C4- (3-75/7i/*y) 7i-W 7^>. 
1, 1-ex C4- (4 -75/7x/*-» 7x — 
/W 7*>, 1, 2-ex (4 - (3-75/7x/* 
-» 7x-;U) 7^>. 1, 2-ex (4- (4-75 
/7x/*-» 7 x— JUD 7*X 1. 3 -e'X (4- 

(3-75/7x/*-» 7xx;U) 7^>. 1, 3- 
t'X C4 - (4 -75/7x/+-» 7xXJk) 7* 
>. 1, 4 - ex C4 - (3-75/7x/*-» 7x 
-M 7^>. 1, 4-ex C4 - (4-75/7i/ 
+ -» 7xX;U) 2, 2-ex C4- (3-7 

S/7i/+y) 7xx;i0 2, 2-e'X (4 

- (4-75/7x/*-» 7i-JH 7^>< 2, 3 
-e'X (4- (3-75/7x/*-» 7i-W 7** 
X 2, 3-eX (4- (4-75/7i/t-» 7x 
-M 7*>, e'X (4- (3-75/7i/*y) - 
3 -/ h + ->7x— JUD X;i/7-f C4- (3-75 
/7i/ + y) 7xx;U) (4- (3-75/7i/ + 
-» -3. 5-y>h*y7i-M X/k7-f ex 

C4 - (3-75/7x/*-» -3, 5->?/h*-> 
7xXJl0 XJU7-f ex C3- (3-7S/7i/ 
7xx;l0 x/k**->K. ex (3 - (4-75 
/7x/*-» 7xx;UJ X;U**->K. ex (4- 

(3-75/7x/*-» 7xx;|/) X/k**->K. e 
X (4- (4-75/7x/*-» 7x-;k1 XJk*4- 
->P. 1, 3 -ex C4- (4-7S/7i/+y) * 

> % mm *>-e>. 1. 3-ex (4- 0-75/ 
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7i;+-» «> % mm i, 4-fx C4 

1, 4-fX C4- (3-7S/7iy+y) ^>!/-f 
/U) ^>"tf>. 6, 6' - f X (4-75/71/* 
50-3. 3, 3* . 3' -fh7^^-1, 1' - 
XfPf-O^X 6, 6' - t'X (3 -7S/7I7 
*/) -3. 3. 3' . 3* 1 . 1' 

-Xf □ f-f 1, 3 - fX [4- (4-75/ 

7iy*y) -a, a-5»^U"C>5MO 
1, 3 - fX [4- (3-75/7i/+-» -a, a 
-i?XWl>¥M ^>f>. 1, 4 -fx (4 - 

(4-75/7i/+-» -a, a-v^^/VO/ 
J10 "C>-tf>, 1. 4 - fX C4 - (3 -7S/7i/ 
*/) -a. a -//f^U'O/;!^ 'Of >. 4, 
4* -fX [4- (4-75/7i/ + '» "OlZ-f 
;u] ->7x— ;Ux— rJk 4, 4' -fX [4- (4- 
75/-a, a-'JtWll/VM 7i/+->] "C> 
% /7i/X 4, 4' -fX [4- (4-75/-a, 
a-y/fJK>y;i') 7i/+y] y7i-M;l/* 

4, 4' -fX [4- (7i/+-» 7i/+->] 
v> 7 xX^XJk* dtie.^T5>(i*$feX 

i* 2 fuu±s^uxfflo e>ns. 

[00 3 1 ] ±15/7 5 ><£3?giI±<P7K3!ilgC?- 

co-g5*fcli2:T£. yjLXnm. / h*/ 

g. h'J7;^P^fJH, tfc(ih'J7MP^h* 

"<>*.//* P7x>- 4' — . f;us. f-jUS. 7 
U/US, /7/«. -<V/7*-h&. -h'JPSv s. 

v x*p yjs ><D5?sgs±<D7j<3g)s^ 

C<h#T£-5. MIC. £-5 fx k>S. f-U 

[0 0 3 2] #I8H<E>71? IM 5 t£fiEtf)5fca^5fcH 
£fr£:?> gtfre, ±SZy75 >i«lC 1 fSJU±<DllIJttBS 

^"fir, 1, 3-fX (3-75/X*PfJU) fh7> 
3\/k//P*-y->. 1, 3-fX (4-75/^) 
f h7>f*vyP**X a, co-fx (3-75/ 
X"Pf/l<) 7KU//^;k/P*-y->, a, co- fX (3 
-75/37^;i>) #V&*Wisa*V->. fX (75 
//?;i>) X— 5\>k 1, 2-fX (75//N*/) 
X*X fX [ (2-75// X^Jb] X-x 

/k 1, 2 -fX [ (2 -75// h*/) Ih+y] 
X^X fx (2-75/X^U) X-7\>k 1.2- 
tX (2 -75/Xh*/) X^>. fx [2- (2- 
75/X H*-» X^JU] X— fX [2- (2- 
75/X h*/) Xh*">] X^>. fx (3-75/ 
X"Pf;U) x— rJk x5 L ^>^ijp-;ufx (3-7 



5/X*PfJk X-^k yl^l/yy'ija-^ex 
(3 -75/^PfJU) X-^/k h'JX^U>^'JP 

-juf x (3-75/x*p t/io x-T-;k x?u>/ 

75 X 1, 3-y75/7'nytX 1. 4-/75/ 
7"*>. 1, 5-y75/^>^>, 1, 6-/75/ 
^+-y->. 1. 7-y75/^k 1. 8-/75 
1, 9-y75//tk 1. 10-/7 
S/t^X 1, 11-/75/7/fAX 1, 12 
-/75/Kt^X 1. 2 -/75//^P^+-y- 
X 1, 3-/75//^P'\*-y->. 1, 4-/75 
/•/^QA+I^X 1, 2-/ (2-75/IfJW / 
^P'v+tfX 1, 3 - / (2-75/IfM yfP 
"\*17-X 1, 4 -/ (2-75/IfW X^P^* 
■y>. fX (4-75/yyP^/W /*X 2, 
6- fX (75//3M10 f/i>P C2. 2. ID ^X" 
*X 2, 5-fX (75//^U) f/^P [2. 

2. 1D ^*>T*U. cn&5>75>li*a*fctt 

[0 0 3 3] *^WlC«*7|?U-f 5 K*?^S«:«>ICffll\ 
£>ft«^ K^:tj -*S7k#ll*, -f&xC (4) ICt* 

f P/'Jy h&X*i7M&, 3, 3' , 4, 4' -t7i 

=;ut- t-^jjAXym-m?^ 3, 3 ' , 4, 4 ' - 

^>V7x/>^K5^/U^>SlXii7jc!|a. fX (3, 

4-i?*mv7i-M x— r^-s^M^ fx 
(3, 4-/*;utK*/7xx;u) x;k7-< k~^7)c 
«j. fx (3. 4-/^;i//K*/Xxxju) x;u*>~ 
J8f7jciBk fx (3, 4-/*jk**/Xxx;u) 
=HtMJJ, 2, 2-fX (3. 4-y*W*y7i- 

yp/\>xSi7K!|*i. 2, 2 -fx (3. 4-/*;u 
tH*'>7xx;U) -1, 1, 1, 3, 3. 3 -s\*y-7 
;k^-p^p/t>-M7k^ 1. 3-fX (3, 4--X* 

;utk*/7x/*/) s<>-y.>-m*.vi. 1, 4-fx 

(3, 4-7*M*y7i/*-» s<>-\i>-m*. 
43k 1, 4 -fX (3, 4-/^j;UtK*/7x/*/) 
f 7 x.-)\s-m*®l. 2, 2 -fX C (3. 4-/^/U 
tf^/Xx/*/) 7x-W ^PA>-JK7X^ 2, 

3. 6, 7 —fyfuy'r K7*7U7K>K-»7k^i, 

1, 4, 5, 8-^-X^U>-7 i h^*;k^>K^»7k«!l 
[0 0 3 4] *IS^(D7tt'J-f5 H*iSlia-r5BglC7l?iJ-f 
T©x h^*;U7K>K^*87K«!l*-lilU±S^UTfi^ 

/^P^>^>^ h^*;b/tv'>K-^7K%. 2, 
2* , 3, 3' -^>V7x/ >^h7;b;k*'>S8-*5 
7k^. 2, 2' , 3, 3' -f Xxx;U^h7*7ki«> 
&-3t7M&, 2, 2-fX (2. 3-y*W+y7i 
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3) -?U/*>-m*.®l. 2, 2-t'X (2. 3-v* 

;u*»7x3) ^*vz7 )\>*u-7urt>-wyi.yi. 

e*X (2, 3-57*;U7|«*->7x3) X-T-JU-JRlTk 
tt. (2. 3-y*M+->7i^) X;U7-f K 

-«S7k^, tX (2, 3-/*M*y7i-W X;U 

tX (2. 3-/AM+v'7i-^) 
**>=&tM^ 1, i-ex(2. 3 --x^;P7K+-> 
7x3) X^>-^7K%, 1. 1-ex (3, 4-v 
*A#*->7i^W X^>-»f7k«!l. 1, 2-eX 

(2, 3-v*m->7i-;w 

1. 2 -ex (3, 4 -x*</MMr>'7x3) X^> 
1. 3-eX (2, 3-i?*;U7|C*->7iy 
*» ^>-t>-»S*«l. 1, 4 -ex (2, z-v-h 
)m*~>7jLS*~» ^>-fe*>-^7k^ 1. 2, 5, 
6 -^^U^K^aJM^K-fS?]^. 1, 2, 
3, 4-^>tf>5 i h^a;M*>KrS|7MSj. 3. 4, 

9, 1 o-^y u^xi-^ajutf^K^***^ 2, 

3, 6, 7-7>h^-fe>7-h7*^>K-Sl7jc!Kl. 

1, 2, 7, 8-7it>H/>xh7*M>S-i 

7M&irrs>y. cine*^ h5*ju#>B^ifc*4ij(i*a 

£fcli2ffiU±&^UTffll*-5C.«hfcT£a. 
[0 0 3 5] ±ffi7 l h7AJU7H>K-**1*l<D?? 
»^±©7K3ill?-<D-SP£75:(;J::£:T«\ 77l/*PS. > 

TMK&Ufcr- h5*;l"K>&-&7j<4a£^*C<!:;&<-C 

aiffi^t^sx^-^s. ^.>v>^ay 
j->- 4 ' -<om. e3S. 7u;ps. ->7yi. 

-as*fcli±TlcS&S<»: LT^AUfcfcrofcfflo-Sc: 
<t#T£-5. MIC. as«^i«:*exu>s. t-Uf 
>S, St;x?-U7 : >S*»^*Tli^:<. ±ta»te 
«^icti*-iat/c: <»: <t>T#-5. 

[0 0 3 6] *^WlC^-57l?'J-f 5 H«r?5-5/i:«)(Cffll\ 
e.nsagffiS^v^^TH^K^KIftli-lKiC (5) V 
S£n££ffi8£Wva^tf>&IS7k4rCfc-5#. 

4$K 2, 3--x^^U-7U-<>»JSl7k«J. 2-7JV*n 
7l/-f>Si*1ft. 2, 3 -v^yU^-PVl^'OKaiTk 
48k 2- h'J77'U^-a^5 L ;U-7U"f >KfB7k^ 2, 3 

-vHJ:77U*q*^;u-?u-<>&»7M^ 2-x^ 

■7 >K»7Kia. 2, 3 -vX5MPVW>EJl7k 
tt. 2 -7i-;l'7H' >K*it*4fe. 2, 3-/7iI 

u-f >K»7k«i. s-J)Vi£)\,*>-2, 3->?* 
;u*>K»7Mak ^^-5-y;U7H;u*>-2. 3- 

2, 3-v*7^>K«7jc«i, 

*>-2, 3 -VfiJltf -/7;wa-5- 



tJ-p^^-s -y;U/K;u^>-2, 3 ->>;fe7i/7|*>K 
S*7k4^ v MJ 7 ^p/t^- 5 -/,M0U*>- 

2. 3-v^7U*>K«7k^, xt\>u- 5 -/jutiou* 
>-2, 3-^a^tK>H«(*<Hi. ^x5=-;u-5-y;u 

tf;U*>-2. 3 — i?*;U#>Mli**» 7i^-5 
-/JM0U*>-2, 3-vrt/Utf>K»7K4&K -/7i 

-;u-5 2, 3 -^*;ut1«>KI»7K 

4Sk vX-1, 2, 3, 4-xh7t HP7^;i/K»7k 
42k 5->^-->X-1, 2, 3, 4-fh7tKP 
7*7U&fK7jO&k 5, 6-v>tS»U-->X- 1 , 2, 

3. 4— T^h^fc KP7^7UK«7K^ 5-XJU^-P- 
->X-1, 2. 3, 4-fh7t KP7*;UK357kia. 
5. 6-V7WP-/7 - 1 , 2, 3, 4— f h7t 
Kn7^MKfli7Mfe. 5 - V*)-?)V*U*J-)V-is7.- 
1, 2, 3, 4 -fl>7t KP7^;PK»7jc«J. 5, 6 

h , J7;u*a^5 t ;u-->x- 1 . 2, 3, 4-^h 
7t KP7*7U&»7k4$K 5-x^;p-->x-i, 2, 

3, 4-^h^fc h'P7*>;Ug!&7k4ai. 5, 6 - ylf 
;l-->X- 1 , 2. 3. 4 -^h-^e HP7^JUKJB7k 
1 -7X-JU-2- (3, 4-/*M'*y7i- 
;M T-fe^l^J***. 5-7i^->7-1, 2, 
3, 4— ^h^eHP^^JUK^Tk^, 5, 6-/7i 
-;u-->x- 1 , 2, 3, 4-fh7tl < a7^Hi 
7X4^5. 6 -X^-yb7^^K«|7K^I. 1 -7i-A-2 

- (3- (3, 4-y*M+->7iy*-/) 7l- 

;u) 7-fef L U'>»7k4*i, i -yji-ji- 2 - (3- 

(3, 4 -v?;&.>U7K**> 7x3*^*3) 7i- 
;U) 7-fe5 L U>«7jc«|. 1 -713- 2 - (3- 

(3, 4 -if}])l>7\i*->7 jl—J\sXJI>*—JI) 7i- 
JU) T-feT^U^^Jt^ 1-713-2- (3- 

(3, 4-v^;U7K*->7x-/i/x;U7-fn;i,) 7i- 

;U) TM3-\/>m*.Vi. 1-7I-A-2- (3- (2 

- (3, 4->?A;M«*x7i3) -fV7*PA3) 

7i-JH Z-feT^U^TK^ 1 -7x3- 2 - (3 

- (i, i, i, 3, 3, 3 -^y-yjixn- 2 - 

(3, 4-v5*;UtK*v-7x-;U) 'fV7 , PA-;H 7 
ilA) T^^yWfM. 1 -7i3- 2 - (3- 

(3, 4 -v*;UtH*->7x-JU) 7i-W 7*7^ 
>JS7k42k 1 -7x3- 2 - (4- (3, 4-v?*JU 
!t!+y7i/ + '» 7x3) 7-b7^U>«7k4a. 1 - 
7x3-2- (4- (3, 4-y*J^*->7i-;i' 
t>J^—Jl) 7x-;U) 7-fe3 L U>Si7k4aK 1 -7x- 
;U- 2 - (4- (3, 4-7AJH4 : y7i-J^W 
3) 7x3) T-tTT^UVISI?^. 1 -7x3>- 2 

- (4- (3. 4-y*M+y7i-^;i'7^- 

;u) 7x3) T^^ym^. 1-713-2- 

(4- (2- (3, 4 -v*/1/7t**->7x3) -fV7" 
P/t3) 7x3) T-bT^U^?^, 1 -7x3 
-2- (4- (1, 1, 1, 3, 3, 3-^+-y-77^ 
P-2- (3, 4 ->';*)7U7K*>'7x3) -fV7"P/^ 
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- (4- (3, 4-/AM*->7i-W 7i-Jl) 
7tfl/>i*!ftl. 1 -7jl—)\s- 2 - (6- (2. 3 

[0 0 3 7] ±K5SfllS# : ev^^^>KI«*%l 

g&STB& U7t5g«S^W *J lift* >m&i*m*:T& I * 

y->^n^x>-4' -'Ous, t^us. 7u;ws, 

*><Pt>ffll>-5C<i:#-e#-5. SIC, -5 t^U 

fc<. ±S^te*lc*l*&tfC<»: ! fcT'£-5. 
[0 0 3 8] cn6»<Da?ffi«^Wv*-IU7K>K^7j<*!I© 

[0039] ^fSEicfcu-m. ii^osjt^* u v 

U iBtiC (E) (»9) T^iKffllEfflro^h^^^ 
[&1 0] 

R 73 [%] =77* [d I /g] -r7) 
Clfcit (B) CfcUT. Rill*. #?¥&*tiittfi«# 
». -T^tJ^, 2 31CT6 >rfi«??U^©*t»ttSC0 
r? [d l/g] li##ii*<77*t£i«igT-fc 
«. 77' [d I /g] Ii2 3^T6*S«??bfc&CD*t 

[Si 1] 

9 0 [%] ^Rn [X1S100 [%] (C) 

W^1S(DSfflS73;i«!:UT*BaW^aK*T i iP^ 
1 3 5±1 0tT6 0»8M, 2 8 8±5'CCDfEiS 

ici o»iHisaufc^oD«Jg«:a«»cj:y, s*®(cfc 
[0041] £>t. Tm\<ommm^mi>^)^>i&mi^ 

iSfi)m>mm*.®i<D&mmt. ®*n%$t±mx<D 1 0 

~9 9fMT«U. MlC#£b<li2 0-9 9^U% 

T&y, et)»*u<ii5 o~9 g^E-iu^-c^-s. 

[0 0 4 2] *»WlC«*#iM5 K*»ar* 



[219] 

Ml :M2=1. 00:0. 90~0. 999 (E) 

Cistsc (e) icfcox. MiByjsyoijm. M2 
o. 9=Ej^m-vit+^u^^\^tiitm<D^mtfi 

Setl-Ts 0. 9 9 9t;U£ffi*-S<h+#?S5MBi<tlt£ 
fr^dtafT-^fclV, #£lx<li. 0. 9 2-0. 9 9 
9^;UT»U, MIC»*K(*0. 9 5-0. 9 9 9t 
JUT&y, ffit>#£U<liO. 9 6-0. 9 9 9t;KD 

[0 0 4 0] *SSHBlCfcl*-5«gfc158*£ UTSUSS^ 

T. y75>if h^AJl'*^-!*^®^©^ 

SaHitS:^?**. WSWCfeOTtt. ^^«±j|i]«<D 

5-9 9^;i/%££«S£«v*Ju*>K?S7Mre*fit 
urfcy. Tttt>?>. nxt%m±&m<D 9 5 - 1 t;ux 

(i7SyS#J£?f-r-5C<!:lCfc-5. 8(EfEffl«fc y ^OSS 
«g£Wv*JU7K>&?S7MS!l£ffifflUfci*^ TH'J-fS 
HS!FSgi*jSjS©«^Stt^<. Sim (23 1) "C<7) 
«S*IC#^*<?7<gT#liS>*l<5. «#£3£14a>ii*£<fc 
l/T. «attgtD«*#^^*-5*«. JUtffJICIi. StiC 

( b ) [a 1 0 ] T-ft» $tiz*mum&ftm r r? a*. 
St* (o [sin T^^n-saffiKHTfc-sciT 



[d l/g] XI 00 (B) 

■C$Sx*;U7K>Kil7k«J<tUTIi, m*7-5>)i>&. 3 
-7^P«7jc7^^K. 4-7;u^-n»7K7^,;uK. 
3 -;>QP*87k7*;U8L 4 -^QPgUk^JUK, 3 

-ya^m*?*^. A-ya^m^y^jm. 3- 

— hP»7K7^;UK. 4 -r. hP^*7^;i/K. 3 --> 

4-->7/»tK7^;uk. 3->^ 

->S*7k7*JUBL 4-> K + ->Ji7k7^^K> 3-MJ 

7;u^-p^?-;uS7k7^;uK, 4- hij7Mn^f;p 
^tK^^juk. 3. 4-t7x-;Uv?^;u^'>K«7k 

2, 3-t'7i^/Uv*^7|t>K»7K^ 3, 4- 
v^x-VUX-x^^^^^^KJStIc^ 2. 3-77 
x-^X- 5^U$;7J;U#>K*R*!BJ» 3, 4-v7x- 

;u^;u7-f Kv*;u*'>KSizK«j, 2, 3-771^ 

Kv7*7U^>K«7K«5. 3, 4-^>V7x/ 
>-77J^'>K«7k^ 2, 3-><W7i7>yM 
^>K»7jc!fi!l. 3, 4-x7i-;U^;U7tx>>57j;U^> 
KSl7m 2, 3-77iZ;^*7yAM7gI 
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i, 2—)-y^\y>^^)^>ms<^. 2, 3 

- + 7*ls>~J1J)lX>W.m*'to. 1. 8-^-7^U> 

;uK»*^6-x^-;i/-2, 3 -i>ii)\,#*->l-y 
^>KIS^K^S^>y->^□> r 5 i >-4 , --OPS, 

®iimzm&l£ fc(± 2 If JU±il^ l/Tffl U<5 C £ t>T£ 
•5. 

[0 04 3] *56WCD7|? U 5 HCDlSjt^;S(i. U -Y 
5 K£Sm^fc&*g7m£^#±TiIfflT£-5;!^ * 

£-5*«SiS&£UT. fllxif. 7i/-;k o-faa 

-Jk o-^kV-Jk m-^ uv-;k p-^kV- 
Jk 2, 3-*->k/-;k 2, 4- + ->ky-;k 
2, 5-*->Uy-Jk 2, 6-*->k/-;k 3, 4 

-*->uy-;k 3, 5 -+->u; -jk n, n-->** 

f^*;l/A7S K. N, N-i^^JkT-fe hT5 
N, N-yl^l/JthJSH. N, N-v?^5 L ;i'^h 
*->7-bh7£K. N-^^U-2-tfP'J K>, 1. 
3-yW-2-^5^yjy/X N-^^k*^ 
P^*A. 1, 2--^^ h + ->X^>. (2-* 
h + ->X^;U) X— 5Mk 1, 2-t'* (2-^h*-> 
X^>. If* C2- (2->h*->Xh+ 

-» x^;k x— y^k fh7tHP77k 1.3- 

v**y>s i. 4- eyy>, tray 

v^5MU7UU7fc*-> K. v^^k^/fcX fh7 
t^u^si. ^+-y-^^^^;uT5 K, 7xv-;u 
^^ifbtis. cne<DW«iS*«i±*a:-e i b*fc(i2 

[0 0 4 4] MIC, lUTIC^j§&£*S;*1±T ! fc>f5Jt> 

-fefX Mk£>. o-*->k>. m-*->U>, P- + 
->k>. o -£P;H-Jl'X>. m-^Q^ h-»Ux>. p 
-^□;i/h;UX>. o-7Q : EhJHX m-7'Dth 

;ux>. P -7atWix >>p;k<>-ti>, 7*pa 

[0 0 4 5] ^iqiC^S^U^S K£>S?£lCfc 

IVC. *nt;SJ®*IC:x75>. ^h5*^^'>K-IS7)c 
&Stf§g«S£^v*7l'7K>&fS7)<1&£^iD. KfSSt* 
ZH&tlsTlt. (-<) •xTS^t^h^^^VSI 
x&7K1&fi£#£S£;*-fc»-*:SL 5g«l«#Wv*^>BI 

m*®)£%iMi,T5.fczmtfz?jm. (□) ^75 > 

Ml ;M4=1 :0. 001-1 :0. 
[SiC (F) lcfcl\T\ M 1 limiEEtPl&T&U, M4 



ft. ^h^^^k-K>S|-SS7)c^lfiE5J-*^*DU, SIC5JC5 
£gSCJ--57j;£. (A) -/75X J-Y^^^^Wl- 

usjS5$-&S73;iH^ife»n-5*^ ix-rn^^un^;* 
[004 6] SltSSSWTl? "J-f 5 K *>tiias»is^^7t? 

-f 5 Kfifl!B<*£l OO^CJUTOfiia. JlttWlCl*. -2 
0-7 010, #£U<l;tO~6 O'CT^EU OOT 1 

5 0-3 0 otlcig££±i;fT-<5 NbTSctlcfcy 

<b> . *>t, -f 5 Nb(iSi7]<ft&JS:£*<7M 5 FitWZm 
UT-fb^ttlc-f 5 Kfl:*fr5^jS (<fb^-< 5 Kfl:) . £ 
■50lii>75>\ ^h7*;U7ti>K-»7X1*l&^5i?«S 
^*-x*7U/-K>B|SS7kiKi$S^L^^ WSUSSStf/ 

1Mb) . 

[0047] s^iBiittffl-rs^y ssj 
*&tfEJS&itic«fcy&&£#. b&&uti*, 1-4 

issue ica-r* (a*tt*T««iiiiRS*i«*>wctt«c 

U©T. 7 0-9 0 %©Ih]JR^T-&-5. ) *TEJfc-fS 

c&t£u. a*fta«nA>&+ikB»masT»«. ceo 
-f s K^bicj:T>T^i;s7k*, bjm>m<o&m 

»JTI^* f -5 75-;SX»i-fiSMT WJ»T* -5 . 
[0 04 8] KJfcffiTlli, 1$^C^lJRg^tl•5■t>OTIi^:t^ 

Rg$ti-5fcOTIi^t^ a«« £ft. 'MJO 
A, 7Ad>-C&V. L< li5P;Sttm<*-e 

[0 0 4 9] Sfc, ^«8JSiK^T-S^S^€:?foT5g|S 

h'Jx^U75>, h'jy^7kT5>, hV1>*JlT 
5 >, N. N-x^W-Uk N, N-xIfA7 
zUk e'J-^>. a-t3'JX /5-tf3»J>. t- 
tfa'Jk 2. 2, 6-;i^S»» +y 

y>. -rv*y u >n^»if 6ti**t. #£L><iab:y 
^s^afi* t n»Mic[S]±-rnif. 4$ic$ijpgii/«co. 

[0 0 5 0] WSI^ScD^ffl «li. »3C ( F ) [» 1 
2] 03»fit|EHT*-5. 
[»1 2] 

5 0 0 (F) 

mt. »St (A) [»1 3] 
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[11 3] 

C 77 D =0. 2~2. Odl/g (A) 

[lit (A) icfcox. CtjD (4, SSffiS^W^'J-fS 
KmHEi* : &N->5 1 ^-2-tnU h'XCO. 5g/d 
I OBjKTBJIIU&l. 3 5t;fC&lvcB%lsfc»*lf& 
S. ) 

SgffiS^rtf 'J-f 5 H<3ttlttigl4. 1st (B) 
[114] ©H£IEBT£-5. 
[114] 

C 77 3 =0. 2~2. 0 d I /g (B) 
[ISC (B) icfcOT. Ctj3 14. 3ilSS£*7|? •J'f* 
H*7i/-Jl'/p-^PP7iy-M^iSS (1 0 
/90 (wt/wt) ) ICO. 5g/d irafcgTiSA? 
3 5^lCfcl\T;TW£L/£:*t»*A&) . 
[0 0 5 1 ] *lffO>HttttS«*l£fflliT«**fT&: 
LT 14. 

a ) SSraS^W* U -f 5 KBBttgl. 

IMS K£#£fcl4*tte>roSS#£«3gtt<D±|cSaiI 

£fcl4^TjUfc&. MH9lt«. SC. t>3— 

B{t&#'.M s KBtifettrMi. aos-f-scfcicfc 

Ul*«fTtt3. 

[0 0 5 2] b) Mltt«wr«'>-hO^-9«^li 
Affile. B«S#*)#'J-<5 HfiOffi<*iS)S, SHMKMr 

#y*s Ksga*fcii*n6©«ia*«»#o±icsii 
B*fcttSM;u^». miii-r*. ;:©*•»**■*- 

[0 0 5 3] c) K«S**#!M5 HllltiSiffe 
#5>URWIcBtf U&»l»UTB«B£*#y-f 5 K 

Cfffr&MLfcl. lH*t643*T»l. «lEE-r-5C 

[0 0 5 4] d) HSM^U'fS K£S8if Ldi 

u-rscticty. » udao7< juA£ft«-r*. 

&«£frfc5. H©7j;£#&£#. lS(4ffilX«>7j;Slc 
WBSn-SfcOTttttl*. 

[0 0 5 5] jEBBCflfelMMClM 5 HI*. a?«*r 
riffi«j ttt. -ft¥£jc&±. «7-««icl 

[0056] iffiBiMEi*. ais. 250-45 o'CbU 
&#affl-e$, #£u<i4. 3 0 o~4 0 o'ctd^. m 

MTfi^ilifSKSIffln^^ 3 3 0~3 80tffil 
BB. 2 5 0*C<fcy<5l\iBKTI4SMlE£(4 
fiCUC<<, 4 5 OlCSBASaKTaBBBtfU'r 
5 KI=Btt#lB;:y«<. -tOlSttafH-fl-GB&til^ 



IV, 

[0 0 5 7] MBBBBf*. fbOBJBMHtCJiUNtt 
•5**. 0. 1#~1 0 0^ia7^»^L<. 

<iii&~3 0ttmmiT&u. *t>»*Kt*i ob> 

~1 OffBfflBT&*. HMH«(0. 1iWIJ:U 

«oti«s*«»+»-ra:<. a*. 1 oobb 

(c»&mc<iv, 
[0 0 5 8] MBSSAI*. an. *affT-HrT<fc<5 

14. ttfcMn£ti<S<b®-viittivP. ii^. ffil. a 
1. ^y«7A. 7;n*>T*y. »*Kii^ 

»S1#T tb 2> M^> 7 ;U ^ >T& 4 . 

[0059] nai-cifrr<&iiMKSje««eis 

*d***BB»«U t'J^xX -y^r 
;k AKS-^A. nrUUK £PA. St. ffl. B»tfB 
ft«**&n*ttitti. xr/ywb^Si. BBfcft 

rMBOttttl. W»»tfxio»«, Mlcii. ^ 

[0 0 6 0] M4Ht«*'J'f 5 K©» 

Blc«fcoTBBSsn&lV, *-#*>•&. MffilTj-SOAft 
CT<hUT. CHAIiJUTO0~€)lc^-r73;ilcJ:y, 

jpa. »3iE*Btt-eB&*i£9B«»d*#y-r s k«i 

[0 0 6 1 ] 0 -5-©^^SftiiiS-r-573;£. d©7f;i 
14. SR«S!*y-f 5K«««*^>«tt«"C1l6n*«:«)» 

*ti**©***«aiti/T«<D«Bic»ftiufcy, i 
»££tj£bb icibb A»^r«T»*. 

[0 0 6 2] © — £BHj£J£ftX£ttU BBOBJB 

[o 0 6 3] o ^M&misax^mi-tmmizm^m-r 

C©7jj£f4. &lc:7V*lC«fc£:7 < ;UA^>->- 
hCDfiEJg. S»9J<!:UT<OfiJffllCJC&ffl*tRlt6T*-5. 
[0 0 6 4]® *©**B«yi*J11»*TfilV ■€■© 

<Z)73;il4. -«SM7ijS«fi£rB»aX^:l!fi^>. ^IC^U^IC 
iS7^^y-h©i£i. Jg»SJ<!:U-C0*iJffllcjEB 

[0 0 6 5] **MC«*7|!iJ-f 5 K^t>«t>n-55S« 
*/tl4!SS>SI4. *BWO««Bd»# 'J W 5 KOllPX 
<D^^I^!aSIglCfct^TKgT*•5. j§#£fcl4gg>g 
14. *JWOWHl*#'J'f S Ktft*«ftfi*«IB 
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(3t<I^T'ffl5lc;gftrf -5 «fc 5fc;S8S<0ia*£*>1*-£jiIiR 

[0 0 6 6] ^ne.roagli. m^fc±?8t&i:*&W\Z 

#£L><li5~4 0%, 5l;:#$U<l*1 0~3 0%<D 

[0 0 6 7] *f£E(DM£i14*g*aiJ<D5-&. SiitSS^* 
^<£#^T'«* 5 »0IT&y, 

fflLdaufiSJB. *)iiifiE^ fftSfiEJB. rn^me. yn- 
tm. m&&m. 06^. i»*be?b» s^^aifiS^. 

[0 0 6 8] *f6B^<DW^14S»SiJli. *56W<9@fl«i£ 

tf'J;/n£U>, ^UlSYbt-^k tf'Jigfcfc'-'JT : 
>. t|?U^^x>. #'J*^U>. ^yKSt-Jk 
ABSttjflt, THU^I^^^U^^U-h. tf'JX^ 
>fl/7^l/-K tf'J? i=U>**->K. tf'J*- 
*'*-K PTFE, -fe;i/P-rK. tfUZUU'-K 

>«fl§. SBR, NBR, ^gafO^'JX^-jS/k X/tf* 

■7 U-f 5 Kili 1 H<JlC«J 1 fit) b < I* 2 «JU±©«i 
flg* fi^**^ U > K<b£fc(i7 □ -f fcf * - i *> 

[oo6 9] *mw<Dmm&igmmit* 

->£A. &K*;k>9A§?OTlt«!14|S)±aiJ. -7 
-f**©««M«ttfi±«. 7*"C*K ->'J*, ^5 



cDffi^^^ t'-x. $--rs±. 7JU 

->7^X *»7JU£*. *fe 

[0 0 7 0] 

[Xttfl] JUT, *&ti€Xltffll3£ttttttfli::J:tm 

[00 711 0) MftttK : #!M 5 FUMBttttN-* 
^-2taUH>lC. 0. 50g/100ml©»I 
•CiS»U/t^3 5 < ClCT3W3£L'fcffi. 

[0 0 7 2]© &*Si8 : I PC-TM6 5 0met 
hod2. 4, 9lcS£l\ 9 0* MIMWCJ:U9MEls 

[0 07 3]® ¥HWS^MK : 1 3 5 ± 1 0*CT6 0 

2 8 8 ± s x:<D*mmz i o&maaiL&Mi 

[0 0 7 4] HJfifflJ- 1 

flsx^ssic. i. 3-e* (3-T5y^>y^;u) 

^>-tf>6 3. 2 7 6 g (0. 2 0 0^) fcitfN- 

2 -tray K>2 8 0. 8 3 g€rilAU, 
SfflmTlCfc^^T3 0#«t#Lfc. 3, 3' . 

4. 4' -^yji-)l^h^^J^>^-m^5 7. 
0 7 8 7 g (0. 19 4t;U) *5S5SiajSca*U«:*« 

e»»9JUT*Dx, SiaT6B*iH«if u^. ?k 
1. i375g (o. 0116 zmn 

HC1 OBtraatttl,*:. *»< UTS^>n^7K"J7£ H 
BliS«<7)«a«iSliO. 6 3d l/gT*5ft. 
[0 0 7 5] [#U-f 5 H««7^;UAro^S!l] MIEtK 

u P o n t ttWMNOTtttt* ,J ^ 5 ;UAK a p t 
on-ENZT±i;+t7,HUti. 1 0 0t, 2 00 

•c. 2 5 otT§* i mmmisT*V'( s 
;uA$f^i«L-fco 

[0076] [mmstrt u -r s h WJithDfHBi] sare^ 

U-fS K»»7-f -»UA (4 Mm) S\ v-^/OX^-v- 
ItSffiJifflS B H Y - 0 2 B-T (1 8 Aim) <h?S«7 
5kg/cm2. iSS 2 8 0 1 BtlBjOD^^TlJDS^ffi 

5HiW#t»Sa. MIC*- h^k-y*-C3 6 0 

fc. 

[0 0 7 7] [tt*KM] ^ t.n>t9?ffiS^ U 5 h*« 

I PC-TM 6 5 Ome t h o d 2. 4, 
9IC&IV 9 0' *JRIS48S£fi^7i:JS*, 2. 3 5kg 
/ c mX&ofto 
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[0 0 7 8] [&ft$m&Umi mlffitf U 7 5 KKiSJS 
0. 6 3 d I /gT*lJ. fctgfcttKtfXfcft^li 1 0 0% 

3 3k g/cmTJofc. 

[0 0 7 9] [¥EBBigit!feSS*] ag«§2tf U -f 5 H«® 
#£1 3 5«C-C6 OttlH&JS'lfc. 2 8 8t:<0¥BajS(CS 

[0 0 8 0] Hfii«lJ-2~1 2 

i«-&TS3IC^-r. 
[0 0 8 1 ] ftMLW- 1 ~4 

* y7s pho**. ft&m£nmm- 1 

[008 2]*1, 3IC^Ufc<tplC^75>, 5 1 h5 



[0 0 8 3] cniC^UT, S2, 4(C^U/t<fc5(C>' 
[0 0 8 4] 

s?(Sg<*TS.s«??ss:S(cffitifeagt8«^/-PU75 h 
[0 0 8 5] *^wic«i:y. jHs»eo*-?5:e»r. *mm 

[0 0 8 6] *RWCJ:y, ffl&tfe^fc'br. ¥Baift 

[0 0 8 7] 
[Si] 
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mi mmm- 1 ~i 2 • mm*;-?- 





l /7VJ *1) 


7h7»M* /BR — Wlm/KW 
•2) 






1 


m-BABB 

63.276(0.200) 


BPDA 
57.0787(0.194) 


MA 
1.1375(0.0116) 


2 


T 


BPDA 

57.0787(0.194) 


MA 

0.9806(0.010) 




3 


t 


BPDA 
54.7249(0.186) 


MA 
2.5496(0.026) 




4 


T 


BPDA 
58.2556(0.198) 


MA 

0.2942(0.003) 




5 


m-APB-CF3 
72.064(0.200) 


BPDA 
67.0787(0.194) 


MA 
1.1375(0.0116) 




6 


m BAP 

68.908g<0.200) 


T 


T 




7 


m-BABB 

63.276(0.200) 


PMDA 
42.3153(0.194) 


T 




8 


T 


BTDA 
62.5126(0.194) 


T 




9 


T 


ODPA 
60.1827(0.194) 


T 




10 


T 


NTDA 
52.0269(0.194) 


T 




11 


T 


BPDA 
57.0787(0.194) 


NCA 
1.9043(0.0116) 




12 


T 


BPDA 

57.0787(0.194) 


PCE 
2.8796(0.0116) 



[/L«] 



cd n j; irw-tj sr«efe-r5o 

®* 1 ) m-BABB ; 1, 3 - tr* (3-TS /^sV^A") ^<>if^ 

m-APB-CF3; 1, 3-tT* (3-r^7xy*'» -4- h y :7/M" 

m-BAP ; I, 3-^ [2- (3-TS /7x^) >TV/d fyW] ^<^if 

®*2) BPDA; 3, 3', 4, 4* -^7*-;Ufh7^>»-**» 
PMDA ; fa^ U y KS*-*t*4& 

BTDA ; 3, 3*, 4, 4* -+*>>*J? ^ J h yX/Utf^mr. *t7kfe 
ODPA ; fcT* (2, 3 ^ rvU— jfeMfe 

NTDA ; 2, 3, 6, 7 9 h 7^/^ 

®* 3) MA ; ^ W>-S8**«3 

NCA ; 5 — //Htf/l'+V— 2 t 3 — v 5 *^^^*^*^ 

PCE; 1-7*^/1^-2- (3, 4 — ^jM'aJt*^ 7*^/10 T-t-^U^Tjcte 



[0 0 8 8] 
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*2 M 








tl>7*iw;*y»-**i*«s «2) 

«(**) 


msmn± *3) 
g(**) 


it 
m 


i 


m-BABB 
63.276(0.200) 


ODPA 
52.7374(0.170) 


MA 
0.4903(0.005) 


2 


t 


BPDA 
58.844(0.200) 


*u 


3 


t 


BPDA 
57.0787(0.194) 


MA 
0.0294(0.0003) 


4 


1 


BPDA 
57.0787(0.194) 


MA 
1.1767(0.012) 



*3 fllfe«- 1 ~ 1 2 • ifttfc* 







9 0- 


IB6£(kg/cm) 






*4) 






« 


1 


0.63 


0.63(100) 


2.35 


2.33 




2 


0.60 


0.59(98) 


2.36 


2.35 




3 


0.49 


0.47(96) 


2.42 


2.42 




4 


0.98 


0.93(95) 


2.30 


2.28 




5 


0.64 


0.53(98) 


2.38 


2.37 


&& 


6 


0.52 


0.51(98) 


2.37 


2.37 


A» 


7 


0.59 


0.59(100) 


2.34 


2.33 




8 


0.79 j 


0.78(99) 


2.25 


2.24 




9 


0.51 


0.50(98) 


2.41 


2.42 




10 


0.55 


0.54(98) 


2.24 


2.24 




11 


0.64 


0.63(98) 


2.30 


2.31 




12 


0.61 


0.61(100) 


2.28 


2.29 





®*4> ( ) rt<D«l4*J»;tt«tf>»ft5p«r^1-. 



3e4 tt( 






*t»tt£(dl/g) 


9 o- mm&i 


(kg/cm) 






*4) 






it 
« 


1 


0.15 


0.10(67) 


0.82 


0.75 




2 


2.10 


1.52(72) 


0.79 


0.78 


ten 


3 


0.63 


0.60(95) 


1.08 


0.95 




4 


0.42 


0.31(74) 


0.82 


0.76 
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F*-A mm) 4F100 AB17B AB33B AK49A BA02 
BA07 GB31 GB41 JJ03 JL11 
4J040 EH031 GA03 GA06 GA08 

GA14 GA22 GA24 GA25 GA32 
HB36 HB39 KA23 LA06 LA08 
LA09 MA02 MB03 NA15 NA20 
PA30 

4J043 PA02 PA15 PB02 PB05 PC015 
PC016 PC025 PC026 PC035 
PC045 PC1 15 PC1 16 PC135 
PC136 PC145 PC146 PC165 
PCI 66 QB26 RA34 SA06 
SA14 SA42 SA43 SA44 SA45 
SA46 SA47 SA51 SA52 SA53 
SA54 SA72 SB01 TA22 TB01 
UA081 UA091 UA121 UA122 
UA131 UA132 UA141 UA142 
UA151 UA152 UA241 UA251 
UA261 UA632 UA662 UA761 
UB011 UB012 UB021 UB022 
UB061 UB062 UB121 UB122 
UB141 UB151 UB152 UB281 
UB282 UB291 UB301 UB302 
UB351 UB401 UB402 VA011 
VA021 VA041 VA051 VA061 
VA081 VA091 WA09 XA13 
XB07 YA28 ZA12 ZB01 



